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GEIIE.RAL    I  N?0RI.:A.T  I  ON 

Loca.tion:     State:  Arkansas. 


County ;     Faulkner.     Sec.  3:%   T.  8  N. ,   R.   12  W. 

Distance  and  direction  from  nearest  city:  22  miles  north 
of  Conway,  Ark. 

Drainage  and  "backwater;     Two  small  branches  of  East  Eork  Creek. 

Ownership. :     Soil  Cons^-rva-t ion  Service,  U.  S .  Department  of  A5;ri culture  . 

Purpose  served:     Lake  Bennett  was  built  in  the  development  of  Sennett  Park 
and  serves  (l)  as  a.  recreational  lake  and  (2)  as  a  "basis  for  the 
study  of  reservoir  silting  in  a  drainage  area,  subject  to  erosion- 
control  measures.     The  park  was  named  in  honor  of  Dr.   H.  H. 
Bennett,   Ciiief  of  the  Soil  Conservation  Service. 


Description  of  dam:     The  dam  was  built  under  the  supervision  of  Col.  Ralph 
A.   Sturgeon,  Associate  Ag"*i cultural  Engineer,   of  the  East  Cadron 
Creek  Project.     It  is  constructed  chiefly  of  the  local  rock,  a 
massive  gra,y  sandstone,  upon  which  it  rests,  but  has  in  addition 
a  concrete  and  masonry  core  v/a.ll.     The  materials  used  in  th*=  con- 
struction were  taken  fromi  areas  a.dja.cent  to  each  end  of  the  dam, 
these  areas  later  becoming  the  spillways.     Both  spillways  slope 
upstream  from  crest  level  to  a  depth  of  a.bout  0.75  foot  before 
joining  the  lake  proper.     The  dam  has  the  following  dimxensions : 


Height  '■  39  feet 

Length  5C0  feet 

Thickness  at  base  69  feet 

Thickness  at  top  10  feet 

Spillway  eleva.tion 

(a.bove  m.ean  sea  level)  488.74  feet 

Urstreami  slope   1:1 

Downstream  slore   2:1 


Date  of  completion:     June  24,   1935.     Average  date  of  survey:  Novem:ber  12, 
1935.     Age  to  date  of  si:rvey:     0.37  year. 

Length  of  lake  (original  and  present):     North  arm  3,290  feet;  west  arm 
2,435  feet. 


Area  of  lake  at  crest  stage  (original  and  present"):  36.90  acres. 

Storage  capacity  at_.ci-est  lev^l :  ^cre-feet  Gallons 

Original    492  160,318,200 

Present    438  159,014,800 

Loss  due  to  silting    4  1,303,400 

Area  of  watershed;     2,652.3  acres  or  4.15  square  miles. 
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Genc ral  charactor  of  y>'ctcrshed;     The  dam  is  Just  bclovr  tho  junction  of 

tyro  forks  of  a  snail  branch  v/hich  flo\/s  into  East  Fork  Crook. 
Below  the  entrance  of  this  tributary  Ep.st  fork  Creek  runs 
south  and  west  for  a  distance  of  about  15  miles  before  enter-' 
ing  Cadron  Creek,  which  in  turn  flows  into  the  Arkansas  River. 

Lake  Boniiett  lies  v.dthin  the  area  underlain  by  the  Atoka 
fonnation,  a  raenbcr  of  the  Pottsville  series  of  Pennsylvanian 
age.     The  rnassive  gray  cross-bedded  sandstone  upon  Y^hich  the 
d-cuTi  rests  is  overlain  in  this  watershed  by  thin  beds  of  sand- 
stone and  black  shale,  which  grade  upward  into  yellcwish-broT.oi 
quartzite  of  unlaioim  thiclmess.     The  thin-bedded  sandstones 
are  not  strongly  cemented,  so  that  weathering  takes  place  Y.dth 
comparative  ease.     The  resulting  sandy  soils  arc  particularly 
subject  to  severe  erosion. 

The  predominating  soil  series  of  the  uplands  is  the  Hance- 
ville,  which  includes  types  ranging  from  coarse  gravelly  loam 
to  fine  gravelly  loca:i.     The  valley  soils,  comprising  chiefly  the 
Conway,  Enders,  Pope,  and  Atkins  series,  range  from  coarse 
gravelly  loams  to  silty  clay  loans-. 

The  Lake  Bennett  watershed,  comprising  2,662  acres,  lies 
entirely  within  an  area  set  apart  for  demonstration  of  erosion- 
control  methods.    As  a  part  of  the  dem.on  strati  on  work  about 
1,3Q0  check  dams  have  been  built  to  reduce  and  control  gully 
erosion. 

Land  use  of  the  drainage  area  is  divided  as  follows:  61 
percent  forest,  27  percent  cultivated,  cjid  12  percent  pasture  or 
idle  land.     The  cultivated  area  is  devoted  priiriarily  to  clean- 
tilled  crops,  chiefly  cotton  and  com. 

Slopes  in  the  Lake  Bennett  drainage  area  reach  a  naximuiTL 
of  30  percent,  but  for  the  most  part  are  between  10  and  20 
percent. 

Slight  sheet  erosion,  involving  the  removal  of  less  than 
25  percent  of  the  surface  soil,  is  the  most  v/idespread  erosion 
condition  in  the  watershed.     The  prevalence  of  this  relatively 
mild  type  of  erosion  is  duo  to  the  protection  afforded  by  dji 
extensive  woodland  cjver.     In  controtst,  on  m.ost  of  the  cultivated 
land  and  m.uoh  of  the  pasture  and  idle  land,  erosion  has  been 
moderate  to  severe.     Gmllies  have  de-.-eloped  in  scattered  areas 
of  the  cultivated  land  and  are  found  in  most  of  the  pasture  and 
idle  lands. 

Mean  ejinual  rainfall:     46  inches. 

hlSTOjQ'  OF  SURVEY 

The  survey  of  Lake  B  ennett  was  made  by  the  Central  "Reser- 
voir Party,  Subdivision  of  Hydrodynamic  Studies,  Division  of 
Research,  during  the  period  November  2  to  22,  1935.     The  party 
included  Louis  M.  Gl^/mph,  Jr.,   Chief  of  Party,  Elliott  M. 
Flaxman,  Tifilliam  G,  Shanncn,  Harry  L,  Fischer,  and  Oscar  D  Price. 

The  range  method  of  volume  determination  was  used,  and  in 
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addition,  the  upper  reaches  of  both  arms  were  inF.pped  cn  n  2-frot  ccntrur 
interval,  so  that  the  volunie  of  such  coarse  delta  deposits  as  might  accum.- 
ulate  in  these  areas,  and  which  are  nr>t  easily  penetrated  ty  the  spud, 
may  he  accurately  determined  in  future  resurveys.     The  reservoir  tasin 
has  teen  contoured  on  a  5-foct  interval  by  Cel.  Sturgeon  before  the  lake 
was  filled,  but  thp  contours  were  somewhat  to^^  generalized  in  the  upper 
limits  of  back-water  for  accurate  future  silt  determinations  by  ths  con- 
tour method.    An  excellent  system  of  horizontal  control  v/hich  had  been 
established  and  marked  by  concrete  mcnuments  during  the  earlier  survey 
wa.s  used  for  the  present  survey. 

All  mapping  was  done  by  plane  table  and  telesccpic  alidade  cn  a 
scale  of  100  feet  to  the  inch.     In  addition  to  complete  contour  mapping 
of  the  upper  arms,  the  crest  line  of  the  lake  and  a  contour  2  feet  above 
oreist  were  mapped.     The  surface  area  of  Lake  Bennett  wa.s  divided  into 
11  segments,  of  which  segm.ents  1,  5,  8,  and  11  are  bounded  by  only  one 
range.     In  locating  the  bounding  range  for  each  of  these  four  segments, 
care  -ivas  taken  to  select  that  cross-section  from  which  the  slope  was 
uniform  to  the  upper  end  of  each  segment, 

A  slight  divergence  from  standard  m.ethods  l/  was  made  in  computing 
the  original  and  present  vcl^jmes  of  segment  1,     As  shcv,TL  by  the  accom- 
panying map,     segment  1  ""^v^s  further  divided  into  sub  segments  AB  and  CD, 
That  portion  of  segment  1  bounded  by  range  01-02  and  line.q  A  and  C  is 
in  the  lake  proper.    Areas  AB  and  CD  are  the  spillv/ays  and  are  relatively 
shallow.     The  volumes  of  segment  1  were  computed  by  assuming  the  end 
area  through  the  axis  of  the  dam  to  be  equal  to  the  end  area  of  range 
01-02,     Since  parts  of  the  volumes  so  obtained  are  displaced  by  the  dam, 
the  displacement  volumes  were  computed  by  the  pyramid  formula  and  sub- 
tracted from  the  computed  volumes  of  segment  1, 

Volumes  for  sub  segments  AB  and  CD  were  computed  by  using  lines  A 
and  C  as  ranges  and  assuming  ithat  those  have  an  average  ivater  depth  of 
0,T5  foot.     From  these  lines  the  slopes  are  uniform  to  lines  B  and  D, 
the  actual  spillway  crests,  the  end  areas  ^f  which  wore  taken  to  be 
zero.     The  lengths  of  lines  B  and  D  were  scaled  from  the  map  and  used 
in  calculating  the  average  water  depth  of  the  adjoining  segment.  That 
is,  in  determining  volumes  cf  subsegmont  AB  the  end  areas  and  lengths 
of  both  lines  A  and  3  wore  used,     Subsegment  CD  was  treated  in  the  same 
marjier.     The  s'om  of  the  tvro  subsegmont  volumes  was  added  t?  b«th  the 
original  and  present  volumes  of  segment  1,     No  silt  was  found  in  either 
subsegment, 

• 

CHARA^CTER,  nSTRIBUTICN,  MD  ORIGIN  OF  SEDBIENT 

The  4  acre-feet  of  sediment  deposited  in  Lake  Bennett  is  a  mix- 
ture of  silt  and  fine  sand,     CHving  to  the  small  surface  area  cf  the 
lake  and  the  relatively  high  velocities  of  flood  T;-aters,  the  greatest 
accumulation  of  sediment  has  occurred,  not  aear  the  head  of  backv/ater^ 

1/  Eakin,  E,  K, ,  Silting  of  Reservoirs,  U,  S.  Sept,  of  Agriculture 
Tech,  Bull.  524,  pp,  128-141,  1956.  
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but  be-tTv/Gon  tho  dam  and  the  junction  of  the  txio  arms  rf  the  lake.  The 
maximum  silt  thickness  on  the  5  ranges  nearest  the  dam  is  0,7  foot,  and 
the  average  thickness  for  the  resei'voir  is  less  than  0.2  foot.     Cn  the 
northeast  arm  practically  no  sediment  was  found  above  segment  9,  and  on 
the  west  arm  the  deposit  decreases  in  maximum  thickrcess  from  0,7  foot  cn 
range  05-06  to  0.2  foot  on  range  07-08. 

Most  of  the  sand  and  other  coarse  material  derived  from  erosion 
in  the  watershed  has  been  deposited  above  the  reservoir  during  the  4-J 
months  of  its  life.     Check  dams  constructed  in  the  tributary  channels 
have  played  a  large  part  in  retaining  this  heavier  load* 

It  is  the  opinion  of  Col.  Sturgeon  that  a  large  part  of  the  silt 
now  lying  in  the  reservoir  was  deposited  during  heavy  rains  which  oc 
curred  before  actual  storage  began.     This  survey,  however,  furnished  no 
basis  for  determininG;  the  extent  to  Y/hich  this  mav  be  the  case.  Aside 
from  this,  in  considering  the  rate  of  sedimentation  two  limitations  on 
the  survov  data  should  be  taken  into  account.     First,  the  influence  of 
erosion-control  measures  in  the  reservoir  watershed,  completed  according 
to  the  demonstration  project  working  plans  since  the  reservoir  was  builfi, 
should  become  progressively  more  effective  in  reducing  sediment  output 
from  the  watershed.     Second,  a  period  of  4«5  months  is  too  short  in  any 
case  to  give  a  reliable  indication  of  the  silting  rate  to  be  anticipated. 
A  period  of  several  years,  at  least,  will  bo  necessary/  to  establish  an 
average  rate  of  sediment  output  based  on  variation  in  climatic  and  vegeta- 
tive factors  and  average  effectiveness  of  erosion-'Jiontrcl  measures. 

The  principal  value  of  this  survey,  therefore,  has  been  the  es- 
tablishment of  an  accurate  reservoir  capacity  figure  as  a  starting  point, 
against  which  future  periodic  surveys  v^ill  measure  the  trends  in  sediment 
delivery  from  the  Ymtershed  and,  consequently,  the  progressively  increas- 
ing effectiveness  of  erosion-control  measures. 

The  following  tabulation  is  a  statistical  suinmary  of  data  relating 
to  Lake  Bennett,  near  Conway,  Ark. 
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1/ 


Wr.tershod: 


Total  area. 


Reservoir: 


Original  area  at  crest  stage 
Present  area  at  crest  stage..,.. 

Original  storage  capacity..  

Present  storage  capacity  

Original  storage  per  square  mile 

of  drainage  area . • . •  

Present  storage  per  square  rr.ile 

of  drainage  area. ............. 


Sedimentation: 


Delta  deposits. 
Bottom- set  beds. 
Total  sediment. 


Accumulation  per  year  average ....i,......^ 

Accumulation  per  year  per  100 

square  miles  drainage  area •.•.....••« 

Accumulation  per  year  per  acre 

of  drainage  are.a.  

Or,  assuming  average  weight  of 

1  cubic  foot  of  silt  is  100  pounds... 


Depletion  of  Storage: 

Loss  of  original  capacity  per  year, 
Loss  of  original  capacity  to  date 
of  survey  ••  


Quantity 


0.37 


4.16 


36.90 
36.90 

492 
488 

118.3 

117.3 


None 
4 
4 

10.8 
259.6 
176.7 
8.8 


2.20 


.81 


Unit 


Years 


Square  miles 


Ac  res 
Acres 
Acre-feet 
Ac re -feet 

Ac re -feet 

Acre-feet 


Acre-feet 
Ac re -feet 
Ac  re -feet 

Ac  re -feet 

Cubic  feet 
Tons 


Percent 


Pe  rcent 


l/        Date  storage  began:     Juni)  24,  1935, 

Average  date  of  survey:     November  12,  1935 


U.  S.  DEPT.  OF  AGRIC'ULTURE 
SOIL     CONSERVATION  SERVICE 

H.H.BENNETT,   CHIEF  W.  C.  LOWDERMILK,  ASSOCIATE  CHIEF 

LAKE  BENNETT 

FAULKNER    CO.,  ARKANSAS 

SEDIMENTATION    SURVEY  OF    NOV.,  1935 

H.  M.  EAKIN,    HEAD,     HYDRODYNAMIC    STUDIES,    DIVISION     OF  RESEARCH 
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